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Foreword 

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Animal 
and vegetables fats and oils (TC 23) and published by the Ethiopian Standards Agency (ESA). 

The standard is identical with ISO 6656:2002, Animal and vegetable fats and oils -Determination of 
polyethylene-type polymers, published by International Organization for Standardization (ISO). 

For the purpose of this Ethiopian Standard, the adopted text shall be modified as follows. 

• The phrase "International Standard" shall be read as "Ethiopian Standard"; and 

• A full stop (.) shall substitute comma (,) as decimal marker. 



ETHIOPIAN STANDARD ES ISO 6656:2012 



Animal and vegetable fats and oils — Determination of 
polyethylene-type polymers 



WARNING — The me thod d escribed in tliis International St andard r equires t he use of c hloroform and 
tetrachloroethylene. These are toxic and ozone-depleting substances. Avoid inhalation of and exposure to 
these solvents. Work in a fume cupboard when handling these solvents and solutions thereof. 



1 Scope 

This International Standard specifies the reference method for the determination of polyethylene-type polymers in 
animal and vegetable fats and oils. 

It has been established that below 50 mg of polymers per kilogram the precision of the method is insufficient (see the 
results for tallow 1 in Table A.1). 

This method is used for animal fats and oils in particular. 

2 Term and definition 

For the purposes of this International Standard, the following term and definition applies. 

2.1 

polyethyene-type polymers 

impurities which are soluble in boiling tetrachloroethylene 

EXAMPLE Polyethylenes which originate from packaging materials. 

3 Principle 

After ac id tr eatment to decompose an y soaps present, a te st portion i s di ssolved in chloroform (which lea ves 
polyethylene-type polymers in suspension) and filtered through a sintered filter crucible containing a mat of filter aid. 
The crucible and its contents are washed, dried and weighed. Polyethylene-type polymers are extracted from the 
insoluble matter by boiling tetrachloroethylene. The crucible with its contents are dried and weighed again. 

4 Reagents 

Use only reagents of recognized analytical grade and distilled or deionized water or water of equivalent purity. 

4.1 Methanol, containing not more than 0,5 % (by mass) of water. 

4.2 Acetone. 

4.3 Chloroform. 

4.4 Tetrachloroethylene. 

4.5 Hydrochloric acid, ethanolic solution. 



©ESA 



ES ISO 6656:2012 

Mix 1 volume of hydrochloric avid (P20 = 1,19 g/ml) with 9 volumes of 95 % (by volume) ethanol. 
4.6 Diatomaceous earth-type filter aid, acid washed. 

5 Apparatus 

WARNING — Apparatus made o f p lastic is like ly t o b e a ffected b y solvents ( particularly ch loroform o r 
tetrachloroethylene). Care shall be taken to ensure that the solvents used do not come into contact with 
plastics. 

Usual laboratory equipment and, in particular, the following. 

5.1 Beakers, of capacity 1 000 ml. 

5.2 Filter flasks, of capacities 250 ml and 1 000 ml. 

5.3 Sintered filter crucibles, of porosity grade P 40 (16 |im to 40 [xm). 

5.4 Desiccator. 

5.5 Magnetic stirrer, with heater. 

5.6 Oven, capable of being maintained at 103 °C ± 2 °C. 

5.7 Analytical balance. 

6 Sampling 

Because the po lymers ar e ofte n hete rogeneously di stributed in a lot, pa rticular ca re is ne cessary to ob tain 
representative samples. 

It is important the laboratory receive a sample which is truly representative and has not been damaged or changed 
during transport or storage. 

Sampling is not part of the method specified in this International Standard. A recommended sampling method is 
given in ISO 5555. 

7 Procedure 

WARNING — Avoid contact of reagents with the skin. Do no inhale the vapours. Perform all operations under 
a suitable fume hood. 

7.1 Preparation of test sample 

Heat the s ample of fat or oil to 110°Cto 120 °C. Stir the sample for 3 min to 4 min to ens ure c omplete 
homogenization. 

7.2 Test portion 

Weigh, to the nearest 0,1 g, about 100 g of the test sample (7.1) into a 1 000 ml beaker (5.1). 

For samples expected to contain more than 500 mg of polyethylene-type polymers per kilogram, the test portion may 
be reduced to 50 g. 
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7.3 Acid treatment 

Add 75 ml of the ethanolic hydrochloric acid (4.5) to the test portion, cover the beal<er and stir on the magnetic stirrer 
(5.5) for 5 min at 60 °C to 70 °C. 

Cool to below 35 °C, then add 270 ml of chloroform (4.3) and stir until the fat or oil is dissolved (the solution may not 
be clear). Add 1 ,0 g of the filter aid (4.6) suspended in 30 ml of chloroform (to avoid the formation of lumps). 

7.4 Determination 

7.4.1 Prepare a filter mat by suspending about 0,5 g of the filter aid (4.6) in 30 ml of chloroform and filtering through 
the sintered filter crucible (5.3). Using suction if necessary, filter the contents of the beaker (stirred immediately 
before filtration) into a 1 000 ml filter flask (5.2). 

7.4.2 Rinse the be aker wi th ab out 50 ml o f ch loroform an d po ur the rinsings si owly t hrough the si ntered fi Iter 
crucible under suction, keeping the c hloroform level in t he crucible about 5 mm above the filter mat. Repeat the 
rinsing with 50 ml of methanol (4.1), taking the same precautions. 

7.4.3 Repeat the washing procedure, rinsing the crucible alternately with chloroform and methanol (50 ml portions) 
until a total of 150 ml of chloroform and 100 ml of methanol has been used. Continue suction until the crucible is dry. 

7.4.4 Wash the underside of the crucible with chloroform. Wash the contents of the crucible twice under suction with 
25 ml of acetone (4.2) in order to remove absorbed water. Suck air through the crucible for 1 min. 

7.4.5 When the crucible appears to be dry, place it in the oven (5.6), set at 103 °C, and leave for 15 min to 30 min. 

7.4.6 Allow thecrucible to cool in the desiccator (5.4) for 30 min and weigh to the nearest 0,1 mg. Repeat the 
drying, cooling and weighing procedures until the difference between two s uccessive weighings does not exceed 
1 mg. Record the mass (mi). 

7.4.7 Warm the crucible and its contents to 103 °C in the oven (5.6), then wash the contents of the crucible with 
25 ml of boiling tetrachloroethylene (4.4), without suction if possible, using a clean dry 250 ml filter flask (5.2) to 
collect the filtrate. Repeat the washing procedure four more times, using 25 ml portions of boiling tetrachloroethylene 
each time. Suck air through the crucible for 2 min. 

7.4.8 Wash the crucible with 50 ml of acetone (4.2) to remove traces of tetrachloroethylene and suck air through the 

crucible for 2 min. 

7.4.9 Place the crucible in the oven (5.6), set at 103 °C, and leave for 15 min to 30 min. Allow the crucible to cool in 
the desiccator (5.4) for 30 min then weigh to the nearest 0,1 mg. 

7.4.10 Repeat the washings with boiling tetrachloroethylene (see 7.4.7) and with a cetone ( see 7.4.8) and the 
drying, cooling and weighing procedures (see 7.4.9) until the difference between two successive weighings does not 
exceed 1 mg. Record the mass (m2). 

7.5 Number of determinations 

Carry out two determinations on the same test sample. 

8 Expression of results 

The polyethylene-type polymer content, w, expressed in milligrams per kilogram, is equal to 

w = — X 10^ 

mo 
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where 

TTio is the mass, in grams, of the test portion (7.2); 

mi is the mass, in grams, of the crucible and insoiubie matter before extraction (7.4.6); 

m2 is the mass, in grams, of the crucible and insoluble matter after extraction (7.4.10). 
Take as the result the arithmetic mean of the values obtained in the two determinations. 

9 Precision 

Details of an interlaboratory test on the precision of the method are summarized in annex A. The values derived from 
this interlaboratory test may not be applicable to concentration ranges and matrices other than those given. 

1 Test report 

The test report shall specify: 

— all information necessary for the complete identification of the sample; 

— the sampling method used, if known; 

— the test method used, with reference to this International Standard; 

— all operating details not specified in this International Standard, or regarded as optional, together with details of 
any incidents which may have influenced the test result(s); 

— the test result(s) obtained or, if the repeatability has been checked, the final result obtained. 
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Annex A 

(informative) 

Results of interlaboratory test 



An interlaboratory test, carried out at tine international ievei, in winicin 10 laboratories participated, each carrying out 
a variable number of determinations, gave the statistical information (derived in accordance with ISO 5725:1986) 
summarized in Table A.I. 



Table A.1 





Tallow 1 


Tallow 2 


Number of laboratories retained after eliminating outliers 


10 


9 


Mean, Allg/kg 




184 


Standard deviation of repeatability (Sr), mg/kg 
Coefficient of variation of repeatability, % 
Repeatability limit (r) (2,83 x Sr), mg/kg 


8 

20 
23 


15 
8,4 
24 


Standard deviation of reproducibility (sr), mg/kg 
Coefficient of variation of reproducibility % 
Reproducibility limit (R) (2,83 x sr), mg/kg 


14 
34 
39 


33 
18 
92 
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Organization and Objectives 

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 1 93/20 lO.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QSAE)^which was 
established in 1970. 





ESA 's objectives are:- 



♦ Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦ Develop national standards for local products and services so as to 
make them competitive in the international market. 

Ethiopian Standards ^^^ 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. 



V 



ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (lEC) and American Society for Testing and Materials (ASTM).It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 



More Information ? 
Contact us at tite following address. 

The Head Office of ESA is at Addis Ababa. 

Son- 646 06 85, Oil- 646 05 65 
^011-646 08 80 
El 2310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org. 
Website: www.ethiostandards.org 
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